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=^ (57) Abstract: A poly cyclic compound; and a 

technique by which a compound having a quaternary 
asymmetric carbon atom in an internuclear position 
can be stereoselectively synthesized. The polycyclic 
compound is a polycyclic ketone compound 
represented by the following general formula (I): 
wherein R 1 represents hydrogen, hydroxy, halogeno, 
optionally substituted silyloxy, etc.; R 2 's may be the 
same or different and each independently represents 
halogeno, hydroxy, cyano, nitro, optionally substituted 
amino, etc.; R 3 's may be the same or different and 
each independently represents halogeno, hydroxy, 
optionally substituted Ci_i 0 alkoxycarbonyl, etc.; R 4 
represents hydrogen, halogeno, cyano, nitro, etc.; m is an integer of 0-3; and n is an integer of 0-6. Also provided is a process for 
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*mm%-bfe, r^h9*; v i/fc&m&tej&'r&jj 

5 6 n t ufc 0 

SP^ TIB— ^ (I) : 



15 t J: v > c x ~ C 2 o iSgtfe £tLWC^J^5~7 Mil (D^Hf US & 
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mfi O ~ 3 ©St L ; LT n f i 0 ~ 6 Oltlr^t) X^£*l5##'I4<7- b 
5 TfB^: ( I I a ) 3m (lib) : 




(Ila) (lib) 

10 (^^, R\ R\ R\ R\ mS.t^n^_hlBfcPI^"t?fc5) 

^^©mi^^-^VNT, — 7 8t>~l 5 0*C(DmMX\ 0. 1BIFI-5 0 
NpKM^HS - t b< > - 3 0 °C~ 4 0 °C<D^T\ 1 R#IW~ 2 0 B#M*Q! 

*&m<Dni<Dtmfc&^-c, msm**. ^y^t 
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(HI) 

10 R^^-^TbSVM^IiiLU .IrI— ffciil^ot't) «fcv\ ^n^ s ^ig^- N 7.K^X 

^CioTVP-^v-a, »|k£;ft/Cl>T&J;V^C 1 ~Ci 0 T>'/l^ g^^TV^T 
t> <fc V^ C x ~ C 2 0 ^7j<^SX«m & frWC «fc V^ 5 ~ 7 MSt^lt* atK£ 

15 ~6*^O^b7K^*^rff^U ; 

20 mteO~3c«ifc^L ; UT n ^ 0 ~ 6 Oil^^^i-) frl 
1B5£ (IV) 

R 4 -M (IV) 
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N MM^thX^xh ^CioTiy/^m, J;V^C 1 ~Cl 0 T/^-: ^ r/^- 
IBS* ( I I a) 3m (lib) : 




(Ila) (lib) 

(5£^ R\ R\ R 3 . R\ mMnii±|Bi«fe5) 

10 ^PJ(D^2<73tia^*3V^, _hta— ^ (Ila) X« (lib) (^ 

R\ R\ R 3 , R\ mWnftifB^itfe^) 

^BJ(D||2(D^^*3V^T, _hte— ^ (Ila) X« (lib) (5£* N R 
\ R\ R 3 , R\ raRXf n te_LfB t mMX&Z ) ^^5^^, —12 
15 0 °C~ 4 0 °C<DUmX\ 0.01 W~ 5 B#H9MI £ tlXM^ £frlZ>Z.t V 

- 1 0 o°c— 2 o°C(Dnmx\ 0. os^iWffl^tisri^^^ 

^PJ(D||2 0^^*3V>T, _hfE— (Ila) Xfc (lib) (S 4 ^ R 
\ R\ R\ R\ mS.t^n»±|BfclH^-CfcS) ^£ft5te^3rSSa£'t-5 

^ x/K v^nn^iA ^nn^^V^, -^nn^^w:^ ^ 

ppjj^M, ^Vif^ b/Voc^ T-feb— fy/K N, N-i^^/l^/W^T^ 
KMW^vl^ 1, 4-v?^f->\ 1, 2-vM h^^^^U? 
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*mm<Dm3<Dmm*. tib— m& en 




j;V^C 6 ~C 20 ^7K^S^i-^\ fe^V^«2{|Sl^R 3 ^p^2)^^^* 



6 



WO 2005/095422 



PCT/JP2005/004723 



*^©l4©ltli > TfB— (I I a) Xtt (lib) : 




(Ila) (lib) 

5 ^Rife§tbrv^T%J:v^c 1 ~c 1 or/^3^r^3£X^4fl»*^^TV^-C 1 feJ;v^c 1 

, «ifeStbTV^t> J:v^c l ~Cl 0 T/^=^^/^^^Sxri1Bft*^^■CV^'r 1 b 
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y/l^-=3rv"g N C 1 ~C 5 r/V = ^^SX(iC 1 ~C 5 7/Vn^^C 1 ~C 5 r/V3^ 

fcj^rs/^ l«£*bTv^fc.fcv>c 1 ~c 8 o&flak*3k S&Sfrvcwrfc 

v^r 5 /S, •e^ : $tb-rv^-r% J:V^C 1 ~C 10 T/Vdr7VSX«ff^ : $tbTV^T•fc.j; 
15 ^n7r>^^ 7 K@IK> ^T7S, ~bnS, 75/SX«C 

&<fcv\ AP^ylf> 7KilSXW:^■afe*^^"CV^-C 1 feJ:v^c 1 '-C 1 oT^/^S* 
53* U fe^v^«2fli(DR 3 ^^i-5^jg^^*^6MiS(D^7K^S-t?fe 1 9 ; 
25 §6>l!i0*U<r3:, ^^ftSV^teU IH— ^fett^Jteo-Cfc £V\ stuffy 

2 mcd r 3 # pm^-t s ^nt jjs^- 1 m^m^y ? n -y/vm-x* & % „ 
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10 y ^^x^Mi&^^^JS^fcSo 

LTS> ^iill C 1 ~C 20 T/V=¥/V^ C 2 ~C 20 T/W^/^ C 2 ~C 20 T 
/^^/H, C 3 ~C 20 7D/H> C 4 ~C g0 T/^/V^/V*, C 4 ~C 20 *° 

20 ry-/VT7Vdr/VS, c 4 ~c 20 ^^nr/v« C 4 ~C 20 ^pT/^/V 
0 T/^^m, C 2 ~C 10 T;vfr~;\>m, C 2 ~C 10 T/^^/vS, C 3 ~C 10 7!J 

zkS, c 4 ~c 10 r/v^/v^-/^ c 4 ~c 10 *°y^-/v^ c 6 ~c 10 ry. 
25 -;H, c 6 ~c 12 7/vw;-/H> c 6 ~c 12 7y-w«, C 4 ~C 

/vmxfov, Mx.fi /f/n^ ^^m, -7vt°/vm, n-^s, t-^ 
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— yn^~/K 2-'7 D n^=/K l-y^/i^x— /K 1 — '? s r~ /K 2—:/^ — 

2-^/1— 1 -^^r~/K 2-^l/*r=- 

/K 4— ^>-7^— /K 3 — y^vV— 2— /K 1— ^^rir^/K 2— ^f-fe=- 

/K 1 -^7°^— /K 2-^^7^~/K 1— 3~?*r=^ /K 2-^-^^— /K 1, 3 
-^^v^^/K 2-y^^/K 1, 3-y^-^^/K 2 -^ir^/V^W 

2-^nt°^/K 2-^^/K 3 1 -^V^/K 

2 — 4 — ^y=^~/K l -^-^^^/K 6 — * *f-;v— l -^^f^/u, 

n T/V^A-Sj t b-Cf£, iifiMI 3 ~ 1 0 <D*S? n T^^r/l-S^^ 
Mtfcftfcn, ^PT'ntVK V^n^/K v^n-O-^/K S^ia^ 

3~6 nT7V^/v£^^jffe^t6 0 

h^->\ ^b=3rv^ ^D*^^ 2-^13^^^ 1, 1 — ^Aoi 

/V^f/K tv^n-f/K /<vy^ tV^n^T/K MJ7^tP7tf;K 'O-yV 

^yvasfc 2<d1"7^A'^ 2 — r yf^;H^ 2f<z>f y?*— 2-ry7!);v 
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^•^^ b y ^-/i/v- y /v^-=3f b y ^c^/v^ y /^^^ b y ^ > y ^ 
b y ^ b^i/v-y /v^-^^ N ^^^^/v^^/vi/y /l/^-^v/, by 

/Vv- y yv^-^r V. MJ7i7 ^r^> V /i^^ v\ ^jv^ b ^r-y-y V fr^r^y, 
ntStHKj tbtl^ $I£«i~3l@o^*M-iK Sfe*JJK J; x$/ i£ f« 

=vk >r ^ v ^~/k t°^y v?/k ^e/v* y — /k ^r^e/v* y -/k 
10 *y~sv&mifbtiz>o ^fmmmmmtvxi^ m%.&> ^y/K -r^ 
k y /k yf-ry y A^as^ff fcai/So 

^tokifK, «*»S3te^K:lKft*^sa£i b"Ctt, 09*.tf, 
15 JK^ «*, **, 9****?) , ~M=3k vr/3£, 

Tt«fcV>C 1 _ e T/^/^^-S, t Kp^'>S, 7 5/S> ^/-C^eT/W 

T5ys (flu 7 s n^7^/^ ^y^tr 

20 ;V7 5 7l> ^T5;a6ftW , i?-C 1 _ 6 7;^75yI (flU ^y^W 

ttTV^fc .tV^C 1 _ e T/v^*A'^=/V'a£N C 1 _ 6 7;V3' 3 r^;^^H (#!k 
y b^SO&A-tf—A'^ xh3r^;V#=;H, 7d /J^v^/I^— t e r 

25 t-7f^^^^H^^) > i &/-C 1 _ 6 r/i/^*/i'^/H (01k * 
^#/w^^/i^ ^,v#/w^^S&^) , v?-C 1 . 6 7W*/w^ 
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is istht'&n^ v ^t©^ii^, m^mmtmm^M 
\?z^#mn*Mm&j$^<v%^nmz£ct!kirz> r. t ^-c^ srum uf~ 0 

20 £ ^Ife-f- £ fc (Dft & (Dj&m 

So 

JX=3p-' — A 1 
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(lib) 



_L1E*^~A l^&V^T, — JKsS (II a) Xtt— «^ (lib) -C^£*L5fl^$5 
S«> i(D|^ N -jR=i£ (II a) fc-jR^ (lib) ^<Z>2ffeb^-^^-r§-^{- 

mm*. JLfB— j&5£ (II a) X» (lib) ^^S^^^W^U 0. 0 
15 5~0. 4 3r/K £?*b<te0. 0 5~0. 2^/V-e£>3o - 
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5 KRTJW h 7J<> 1, 4-^-^1^ 1, 2-v^ 

JilBRfctt, - 7 8 °C~ 1 5 0 °C, U < «U - 3 0 °C~ 4 0 «C©» 

j£T\ 0 . 1 H#r^~ 5 0 B#ra, 0* L < tt, 0 . 1 B#5fl~ 5 Npffll^TfenSo - 

^ 97 ^-^ifo5>g|#^!:j:oT@^^i-5^ (la) Xtt (lb) (Dfe-fr®^ 
±|B^^-Al^c:*5V^TffiV^fenf^lJl|B-^ (Ha) Xte (lib) Tf^SfrbS 

15 

^^r— A 2 
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f\ OH 
R4 t)H 

(lib) 

(_hlB5£^ R\ R 2 , R 3 > R 4 s mRX?nU±mkmMm%7F-i-) 

JilB^^— A2Ki*3V^ (II a) Xtt (Hb) ^£^5fl^W3:> - 

jK^; (III) -C^$tb6'fb^'Si^T/i'^^JRSr#in^*Si:. -tft-^frbfcfclTS-f" 
5 5tt#P#: (R 4 ) ^^vN5tf«*Rtt^#fctt5o (IV) t^^SR 4 -M© 

sri^s. R 4 -M©tiin _hta-^ (in) -e^^tt^^^ji^^ 

10 ^ y ^ j. =? t Kn77^ ^rc^/V^— t?^ n n * * ^ % ^ p n rc^ 

N, N-^WM7 5 KXt*^ h V s Tks 1, 4-i^-=¥U-V % 1, 

15 bfrlZo 

JilB^f*. — 1 2 0°C~4 0°C, #£U<tt, -1 0 0°C—2 0°C 

<E>i§JtC. 0 . 0 1 B#PeQ~ 5 R#|«k U < ^ 0 . 0 5 B#Rfl~ 1 RSWfTfctfbSo 



15 



WO 2005/095422 



PCT/JP2005/004723 



^ jtlgteim Sfe*Wfc#*, if insets tas-et s. 

son *&w%mMm\z.m<5^xmwirz> 0 fc*»u tib^hm^ 

[itMl] 

(5a-(4-y g^2^^k0ilM2 a 2z^ £/k^±M^ * ±A^L V ;V ^^3=^± 
V-3.4.5.5a-^ b_2-^ KoTyf ^r9.1-cd1isoxazole) (D& $. 
Sr h V 3 ( (5a-(4-y * ~/V)-10-(2,2-v^ !> 

-6- ^" y -3,4,5,5a- ^ b 9 t: K n T V b 9 [9,l-cd]isoxazole ) ) 
(5a-(4-methylphenyl)-10-(2,2-dimethylethyl)dimethylsililoxy-6-oxo-3,4,5,5a-te 

trahydroanthra[9,l-cd]isoxazole) E\ T&<Dytt~fcJ&fc£<*XWk£lri'Z>o EP^> 
^ h V 3 «U ^ f~ 1 (10-(2,2-vM *3-?V^}VYJ>* V /V^-^r^-5a-t K 

p * y -3,4,5,5a- X hn K P T V b 7 [9,1-cdM J'**^^ 

( 10-(2,2-dimethylethyl)dimethylsililoxy-5a-hydroxy-6-oxo-3,4,5,5a-tetrahydro 

anthra[9,l-cd]isoxazole) P - h V ^ V ^ V J* 4 SrRjfe £ *T , ^-;V2 
(10-(2,2-i^ ^-;V^;vyj^ *3-;V*y V /W-^-5a,6--^fc Kn 3->-6-(4-^ ^/V 

7 * ~ jU )-3,4,5,5a- x h 7 t K n T V b 9 [9,1-cd] ^ ^ty'"^) 
( 10-(2,2-dimethylethyl)dimethylsililoxy-5a,6-dihydroxy-6-(4-methylphenyl)-3, 

4,5,5a-tetrahydroanthra[9,l-cd]isoxazole) (H 1 X©) ^ *5£ 
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4 _^n* b/^^ (0.52 mL, d=1.39 g/mL, 4.2 mmol) <7) THF^S (5.0 
mL) ^-78 °C U n - r/^Vl" V f- V M2A mL, 1.6 M hexane solution, 
3.8 mmol)££Px.fc 0 ^©*t©^2 0^U p-MJ;l^yf^^4^ 
10 j&L-fc 0 ^f£|«^ (475 mg, 1.28 mmol) OTHFffi (5.0 mL) 
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U£.J&%0 ZisV % ^P^h^77^ — =3rf- V/l^m^ ^ = 86/14) 
U S-feiaf*^ tt^t- ;V2 (546 mg, 92%) Sr#fc 0 

# h tit- 2 ©#ia^^'i4^«TiB(Da t> t? fc s o 

iH NMR (CDCls) „ 7.43 (d, 1 H, J = 8.0 Hz), 7.29 (t, 1 H, J = 8.0 Hz), 6.89-7.05 
(m, 5H), 4.07 (s, 1 H), 2.77 (dd, 1 H, J = 17.6, 4.7 Hz), 2.33-2.45 (m, 1 H), 2.21 
(s, 3 H),2.00-2.14 (m, 2 H), 1.90-1.99 (m, 2 H), 1.09 (s, 9 H), 0.36 (s, 3H), 0.29 
(s, 3 H); 13CNMR (CDCI3) „ 169.6, 154.7, 153.1, 147.3, 138.3, 136.8, 131.7, 
128.6, 126.2, 121.4,119.2, 116.5, 113.7, 80.7, 70.5, 28.8, 25.9, 22.2, 20.9, 18.8, 
18.5, -3.9, -4.0;Anal. Calcd for C27H33O4: C, 72.46; H, 6.08, Found: C, 72.58; H, 
6.21. 

*?Hr*-)V 2 (83.1 mg, 0.179 mmol) ©ifrffc* (1.6 mL) & 0°C\O^ 

SPbfc^. = 7 y ft* ^a-f ^Ctflj^ f (0.10 

mL,0.18 M, 0.018 mmol) £r^o < 5 bM%.tc 0 ^©tf«t3 OftUW^Tz. 

m^^SriX V X tffr? pv^77^ (^^i^-V/^m^^ =90/10)~T?*tM 
L-s e-feHlfr^ UT, ^ b >- 3 (79.4 mg, 99%) 

iH NMR (CDCI3) „ 7.45 (d, 1 H, J = 8.0 Hz), 7.26 (t, 1 H, J = 8.0 Hz), 7.10 (d, 1 

H, J =8.0 Hz), 7.10 (d, 2 H, J = 8.1 Hz), 7.03 (d, 2 H, J = 8.1 Hz), 2.86 (dd, 1 H, 
J = 18.0, 6.2Hz), 2.68 (ddd, 1 H, J = 18.0, 11.2, 6.6 Hz), 2.50-2.58 (m, 1 H), 2.25 
(s, 3 H),1.97-2.05 (m, 1 H), 1.90 (dd, 1 H, J = 13.2, 2.7 Hz), 1.52-1.66 (m, 1 H), 

I. 07 (s, 9 H),0.28 (s, 3H), 0.26 (s, 3 H); 13C NMR (CDCI3) „ 198.6, 168.0, 154.0, 
152.7, 137.4, 135.9,134.5, 130.8, 129.3, 127.3, 125.4, 122.1, 120.5; 113.7, 51.4, 
31.8, 25.9, 22.0, 20.9, 18.5,18.1, -4.08, -^4.13; IR 3010, 2947, 2927, 2856, 1701, 
1666, 1571, 1454, 1267, 1241,1001, 966, 835, 811, 785, 752 cm- 1 . 
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^^^x^Sfcfe, ESa&ffr&fcK Mgfc-&4Sk 
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ff 3& CD f& H 

1. ria-^ (I) : 




I, g^fe$^^"CV^T 1 fe«J;V^C 1 ~C 10 r/^=I^->'SXttS^fe^tb"rV^-C 1 b«tV^C 1 

R 2 te^^^Sv ^Sl3i U III— ^/ttt^jfeoT 1 bJ:v\ /Nn^Vjg^ 
15 R^^-^Slv^ilAZlU HI— ^fcteMfroTfe £l\ ^n'fy^ Tk^X 

«t v ^ c 6 ~ c 2 0 mk7mm%^-r$\ & s v ^3 2 is© r 3 ^ p^-r ^ * 

tbTV^T ^ J: C ! ~ C 2 0 ^t:7X^S^r^ U ; 
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(:&^ s R\ R\ R\ R\ mRX$nfe±mtmmX*tb&) "T*7F£faZ4k&%l 

% % m^wrx^m-r s^i^tts ^mt^mm^^o 

5. - 78 °C~ 15 0 °C(DUmX\ 0 . 1 5 0 f^P^S;* tbSltulBfjMcJg 

6 - 3 0 °C~ 4 0 °C<DUmX\ 1 B#P^~ 2 0 0#^^ffi$^L6tufSlf #5 1 
7. fulE?g$£#\ *9J—^ ^^y-/K f h9tKn75y, ^c^/i^— 
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8. TIB— Wt^ (III): 




(HI) 

J:v^c 6 ~C2o «-ft:**3E Sr 33<-t"*\ fe 5 v > ri 2 m <o R 3 ^ 3 ^M-? ir * 
lasS ( i v) 
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R 4 -M (IV) 
|E5£ ( I I a ) X« (lib) : 




(Ha) (lib) 

(5£cK R\ R 2 > R 3 > R 4 . mRT$nfe±mbmmx*%>Z>) 
9. TfE5£ ( I I a) XW: (lib): 




(Ila) (lib) 



(5fc»K R\ R\ R\ R\ m^n^_h|B^IH=it-efeS) -^£^5^-^ 
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1 0. _hfB:£ (Ila)Xtt(IIb) R\ R 2 , R 3 , R\ m&tf- 

n«±:fBt^-efcS) ^SftSte^tf^ —1 2 0°C~4 0°C©lSt\ 0. 

o i mm- 5 B#na#ys£ tixwa&ztiz ttnEit^ 7 ^ie^om^^o 

1 1. _b|B^ (I I a) XI* (I I b) (5*1*, R\ R\ R\ R\ mXU 5 
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